. Drosophila SIR2 also exhibits another activity conserved
has been suggested that this activity is a deacetylation- Figure 2E ), even when the PRE-mini-white more than a superficial similarity to its role in reporter reporter itself is homozygous and more completely sisilencing by the tandemly repeated rDNA genes in yeast lenced in the absence of Sir2 mutations ( Figure 2F ). This and indeed reflects a general evolutionarily conserved further indicates that SIR2 plays a role in Polycomb mechanism for silencing genes organized in tandem resilencing mediated by an isolated PRE, and it thus raises peats. the possibility that SIR2 may act directly on the PRE.
SIR2 Associates with Chromosomes and Sir2 Mutations Perturb Repeat-Induced Colocalizes with E(Z) at Many Specific Sites Gene Silencing
Gene structure predictions and cDNA analysis by the In addition to its role in silencing at the mating-type Berkeley Drosophila Genome Project predicted that the locus and at telomeres, S. cerevisiae SIR2 is required Drosophila Sir2 gene encodes a single protein. Consistent with this, affinity-purified anti-SIR2 antibodies detect a single band in extracts from Drosophila embryos and larvae, with an apparent molecular weight of ap- 
Sir2p paralog Hst1p, which normally functions as a gene-specific repressor [54, 55], can rescue the silenc-5H), used for characterization of direct interactions ing defects of Sir2 mutants when it is overexpressed [2] among SIR2, E(Z), and RPD3. An affinity-purified recomor targeted to the mating-type locus [56, 57]. Another binant GST-SIR2 fusion protein binds to in vitro-transyeast Sir2p paralog, Hst2p, although not required for lated E(Z) and RPD3 but not to p55. Reciprocal pullsilencing, improves rDNA silencing when it is overexdown experiments with GST-E(Z) and GST-RPD3
pressed almost as efficiently as overexpressed Sir2p showed that they bind to in vitro-translated SIR2 (data itself, even though Hst2p remains exclusively cytonot shown). Figure 5H shows that both E(Z) and RPD3 plasmic [58] . bind most strongly to the C-terminal half of the highly It is also possible that the another deacetylase, e.g., conserved core region of SIR2 (residues 362-570) as RPD3/HDAC1, which is also present in E(Z) complexes well as the adjacent region (571-705), which contains a [33, 34, 59], may be able to at least partially substitute short region conserved among multicellular eukaryotes for the SIR2 function in these complexes. Indeed, Dro-(see Figure S1 ). Both E(Z) and RPD3 failed to bind to sophila RPD3 and SIR2 appear to have similarly broad the C terminus (706-823) and bound only weakly to the substrate specificities, at least in vitro [60] . Alternatively, N-terminal half of the conserved core of SIR2 (209-362 The physical association of Drosophila SIR2 with E(Z), have not examined, these results suggest that SIR2 is RPD3, and p55 is the first evidence that SIR2 is associnot required for general recruitment of PcG complexes ated with proteins known to be involved in epigenetic to chromosomes or their targeting to specific sites, and silencing in multicellular eukaryotes. The association of it is thus likely to be involved in some other aspect of SIR2 with E(Z) was only detected in post-embryonic extracts, despite the presence of SIR2 and E(Z) in emPcG complex function. 
